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‘1’hc 11S Space ‘1’ranspcmation  Systcm,  or Shutlle,  has shown itself to bc a useful
platform from which 10 cvalua[c  remote  sensing i~~strur]le]ltatioll  for later usc  in a
free-flying satellite. Such flights have also produced significant science on t}lcir
own, ‘1’hc Spaceborne hnaging  Radar (SIR) program, consisting of Shu~tlc  flights in
1981, 1984 and 1994,  has bot}l matured  the state of t}~e ar~ of synthetic aperture radar
(SAR) imaging and proven the capability of such systems LO extend our know] cclgc of
l;ktrth,  ‘J’hc latest of the SIR scricx, SIR-C, consists of both 1,- and C- band polarimctric
SARS. SIR-C has been combined with X-SAR, an X-band W-polarized SAR, and MA1%,
an air pollution mcasurjng  device, to form t}~c Spaceborne Radar Iab (S1{l, ), w}~ich
at this writing is to fly aboatd  S}lu[t]c  in April ancj again in AugLIst  1994. ‘lhLIs,  with
multiple passes over each site,  S1<1, shou]ci  produce multi-temporal data from its
Iargcts  at multiple look  angles, multiple wavclcmgths,  and (at two wavelengths)
across the full spectrum of polarizations. With sLlch  a deep clata set, more  extensive
and longer lived  missions can limit their efforts to the diversity required to aclclrcss
specific issues.

As an advance in remc)tc  sensing research, S1{1, seeks to provide in fcmn at ion about
hind  and Occ!an sLlr~dccs  and W!gf2taliOll cover  that is UlliqUc or Con}p]cnlcntary  to
INGNLIJWIIICJIIS  made by sensors operating in other portions of the spectrum. SAR has
the obvious advantage! of providing its own illumination and of pcmctrating  through



.

clouds, making it possible to explore rc~ions  that arc not accessible either directly  or
usin~  other  il]stru~~lcl~tatiol~.  SAR also can enhance topographic features due to the
side-looking geometry. ‘1’hc exciting prospect  of itltcl-fcrc)lllctl-~’  will also be
investigated in the second SRI, fligh~. in targets SUC}] as wgetation,  ice, and dry
alluvial or acolian  soils, molar can provide adclit  ional information about subsurfxc
or clcwp- target geometry as well.

Scientifically, SRI, responds to S 1 investigators with over 4(W sites. Central themes of
their investigations are the global carbon cycle, the hydrolo@c  cycle, palcoclimatc
and geologic- processes, ocean circulation and air-sea interactions, and acivanced
tcc-hno]ogy.  in each case, the goal  is to feed the dcwelopmcnt  of invcrtablc  models
which produce maps of bio- or geophysical parameters such as soil mois~ure, biomass
surface roughness, etc.

Anticipdtcd  scicncc  outcomes of the SIR-CYX-SAR cxpcrimcmts  include:

mtablishment  of a methodology to estimate soil moisture and evaporation rates

determination of past slip rates on active fiaults from knowledge  of the a~es C)f
offset  surfi~ces: derivation of significant ncw data on joint systcrns  and fold
structures, l’lcistocenc  palcodrainage  systems ancl archaccdogical  geolofiy

improved understanding of rack- backseat t m and pcmct ration in hypcrarid - tc)-
scmiarid t m-ai  ns

validation of theoretical scattering models for forested sites

insight into the feasibility of crop type classification with multi-frequency,
po]arimctric  data

more complete regional view of the eruptive history for classical shield
vo]~allocs

new models describing t}~c n~cchanisms  involved in SAR in)a~ing of ocean
features

mapping of seepage zones  in areas of internal drainage and salt-lake formation
by using variations in dielectric ccmstant  to determine moisture contents and
conducting salt  layers

improvement in the monitoring of wetland  hydrologic regimes

improvcmcmt  in the understanding of the capabi]itics  of spaceborne SAR for
dct ect ion of physical propcrti  es of the seasonal snow mvcr and glaciers

nlcasurenlent  of Ihe effect  of precipitation on SIR-C surface nlcasurcmcnts;
obtaining of the first precipitation polarization nlcasurcnlmts  from space;
quantitative evaluation of the rainfall rate and velocity, and height of rain
clouds

in this paper  wc will report the smscm and mission ]>crforf~~al~cedurirlg  the SRI,
flights and describe early resulm  of the scicmtific  investigations.


